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Such	 tensions	 are	 particularly	 salient	 with	 respect	 to	 the	 variety	 of	 species	 in	 zoo	 collections.	
Obviously,	 zoos	 have	 limited	 space;	 even	 in	 combination,	 zoos	 can	 only	 keep	 a	 tiny	 fraction	 of	
existing	 species,	 and	 keeping	 one	 species	 essentially	 means	 excluding	 others.	 	 So	 what	 should	











In	 considering	 zoos’	 aims,	we	draw	on	mission	 statements	 and	other	 policies	 adopted	 by	 three	
major	zoo	associations:	World	Association	of	Zoos	and	Aquariums	(WAZA),	Association	of	Zoos	and	
Aquariums	 (AZA;	 primarily	 a	 US-centered	 organization),	 and	 European	 Association	 of	 Zoos	 and	
Aquaria	 (EAZA).	 	 We	 assume	 that	 in	 joining	 these	 associations,	 individual	 zoos	 endorse	 these	













The	 most	 prominent	 shared	 aim	 is	 to	 promote	 conservation	 to	 protect	 animal	 species,	
populations,	and	habitats.		WAZA’s	(2015a,	16)	strategy	document	(see	also	Barongi,	this	volume),	
for	 instance,	 defines	 successful	 conservation	 as	 “securing	 populations	 of	 species	 in	 natural	
habitats	 for	the	 long	term.”	 	Animals	kept	 in	zoos	should	“play	a	conservation	role	that	benefits	
wild	 counterparts”	 (WAZA	 2015a,	 17),	 in	 particular	 by	 linking	 zoo	 exhibits	 with	 fundraising	 for	
specific	in	situ	projects	involving	the	same	species	(for	instance,	through	the	“One	Plan”	approach;	
see,	 e.g.,	 Traylor-Holzer,	 Leus,	 and	 Byers,	 this	 volume).	 	 By	 2008,	 WAZA	 members	 collectively	
contributed	 over	 $350	million	 each	 year	 to	 in	 situ	 conservation	 (Gussett	 and	 Dick	 2011;	WAZA	
2015a).		Zoos	may	also	keep	animals	for	reintroduction,	or	to	serve	as	an	“assurance	population,”	
for	 reintroduction	 “when	 conditions	 are	 ripe”	 (AZA	 2014a).	 Zoos	 also	 train	 staff	 and	 wildlife	
veterinarians,	while	 conservation-relevant	 zoo	 research	may	 contribute	 to	 protecting	 species	 in	
the	 wild.	 Alongside	 direct	 contributions	 to	 field	 conservation,	 zoos	 also	 pursue	 indirect	
conservation	 work,	 in	 particular	 public	 engagement	 and	 environmental	 education	 aimed	 at	







significance	 of	 animal	 welfare,	 and	 WAZA	 notes	 on	 its	 website	 (n.d.)	 “The	 goal	 of	 the	 World	
Association	of	Zoos	and	Aquariums	is	to	guide,	encourage	and	support	the	zoos…	of	the	world	in	
animal	care	and	welfare,	environmental	education	and	global	conservation.”		While	EAZA	does	not	
explicitly	 mention	 animal	 welfare	 in	 its	 mission	 statement,	 its	 2009	 Code	 of	 Ethics	 requires	
members	 to	 “promote	 the	 interests…of	 animal	 welfare”;	 and	 animal	 welfare	 is	 emphasized	 in	
most	of	EAZA’s	official	guidelines	and	position	statements.			
	
It’s	 not	 clear	 exactly	 how	 promoting	 animal	 welfare	 fits	 with	 conservation,	 however.	 	 Animal	
welfare	in	EAZA,	WAZA,	and	AZA’s	statements	appears	to	require	independent	promotion,	rather	
than	being	just	a	side-constraint	on	the	pursuit	of	conservation;	this	is	certainly	how	some	leading	
interpreters	 see	 it	 (e.g.,	Maple	 and	 Perdue	 2013).	 	 However,	 zoo	 animal	welfare	 is	 not	 usually	
understood	 as	 a	 goal	 in	 the	 same	 sense	 as	 conservation.	 	 Animals	 are	 not	 kept	 in	 zoos	 just	 to	
promote	 animal	 welfare.	 For	 instance	 WAZA	 (2015a,	 59)	 describes	 conservation	 as	 zoos’	 core	






















the	 conservation	of	 a	 species	or	population	and	 the	welfare	of	 an	 individual	 animal.”	 	 But	 little	
assistance	 about	 how	 to	 tackle	 such	 conflicts	 is	 offered,	 other	 than	 to	 say	 that	 doing	 so	 may	
involve	 “weighing	 competing	 values”	 and	 that	 “these	 considerations	 are	 complex	 and	 often	
dependent	on	context.”		Similar	value	weighing	is	proposed	in	WAZA	(2015b).	The	WAZA	Code	of	
Ethics	(2005)	comments:	“Any	actions	taken	in	relation	to	an	individual	animal,	e.g.	euthanasia	or	






Zoo	 mission	 and	 strategy	 statements	 don’t	 go	 into	 much	 detail	 about	 how	 to	 understand	 the	






individuals,	 populations,	 species,	 ecosystems	 or	 more	 abstract	 qualities	 such	 as	 “wildness”	 or	
“place.”	 	 Recently	 –	 although	 this	 is	 not	 undisputed	 -	 it	 has	 been	 proposed	 that	 larger,	 more	
encompassing	 entities	 such	 as	 ecosystems	 should	 have	 conservation	 priority	 (see	 Norton,	 this	
volume).	 	Certainly,	 inasmuch	as	 zoos’	 conservation	goals	are	 tied	 to	either	original	or	potential	
future	 habitats	 of	 the	 species	 they	 support,	 a	 key	 concern	 is	 maintaining	 the	 health	 of	 (and	
potentially	 restoring	 or	 even	 creating)	 these	 ecosystems	 (WAZA	 2005,	 11).	 	 Ecosystems	 may	








ecosystems,	 independent	 of	 their	 instrumental	 value	 (e.g.,	 Johnson	 1992).	 	 So,	 there	 are	many	
value-based	reasons	for	supporting	zoos’	ecosystemic	goals.	
	
Zoo	 conservation	may	 also	 be	 committed	 to	 the	 value	 of	 species	 themselves	 or	 at	 least	 to	 the	
value	of	some	 species.	 	 Species	 can	be	highly	valued	 for	 intrinsic	qualities	 such	as	 charisma	 (for	
instance,	polar	bears)	or	beauty;	or	 their	apparent	 similarity	 to	human	beings,	as	 in	 the	case	of	
gorillas	(dePinho	et	al.	2014;	Russow	1981).		Philosophers	such	as	Johnson	(1992)	and	Staples	and	





Another	distinct	value	 is	 that	of	good	animal	welfare.	 	Welfare	 is	 typically	understood	 in	one	of	
three	 ways:	 in	 terms	 of	 animals’	 positive	 and	 negative	 subjective	 experiences,	 and/or	 the	
satisfaction	or	 frustration	of	 their	preferences,	 and/or	 their	 ability	 to	perform	natural	 behaviors	
(Appleby	 and	 Sandøe	 2002).	 	 In	 the	 animal	 welfare	 literature	 there’s	 significant	 disagreement	
between	 those	who	 think	 that	only	 animals’	 subjective	experiences	 are	 relevant	 to	welfare	 and	
those	 who	 maintain	 that	 being	 able	 to	 perform	 natural	 behaviors	 makes	 an	 independent	
contribution	to	welfare.	Concern	for	both	the	subjective	states	of	animals	and	animals’	ability	to	
perform	 natural	 behavior	 appears	 in	 zoo	 association	 documents,	 and	 both	 seem	 important	 to	
animal	welfare	in	zoos.	Many	animals	held	in	zoo	collections	are	sentient,	that	is,	able	to	undergo	
subjective	experiences	of	pain	and	pleasure,	and	to	be	in	other	positive,	or	aversive,	experiential	
states.	 	 WAZA	 (2005)	 commits	 zoos	 to	 avoid	 both	 causing	 and	 allowing	 suffering	 (i.e.,	 strong	
and/or	 protracted	 episodes	 of	 pain	 or	 other	 aversive	 states)	 in	 animals	 under	 their	 care,	 and	













welfare	 (such	 as	 suffering)	 than	 providing	 positive	 welfare	 –	 in	 terms	 of	 feelings	 of	 pleasure,	
















This	 brief	 overview	 of	 the	 values	 that	 underlie	 concern	 for	 conservation	 and	 animal	 welfare	
indicates	 tensions	 between	 different	 conservation	 values,	 between	 different	 ideas	 of	 animal	
welfare,	 and,	 in	 addition,	 potential	 conflicts	 between	 conservation	 values	 and	 animal	 welfare	
values.		This	may	give	rise	to	complex	and	contested	situations,	especially	when	thinking	about	a	
value-driven	species	composition	 for	 zoo	collections.	 	We’ll	now	return	 to	 this	discussion	of	 zoo	







Zoos	 are	 limited	 in	 terms	 of	 space	 and	 resources;	 not	 all	 species	 of	 conservation	 value	 can	 be	
conserved.	 	 So,	 zoos	must	 operate	 tactically	 by	 using	 their	 collections	 to	 best	 serve	 their	 own	
conservation	goals.	But	these	will	vary,	depending	on	what	conservation	values	are	prioritized.	
Strategic	decisions	of	this	sort	are	being	taken	by	zoos	and	zoo	associations,	for	instance	as	part	of	






from	103	 in	1993	 to	230	 in	2003	 (mostly	non-mammalian	 species).	 	However,	 recent	 studies	of	
current	 zoo	 collections	 have	 questioned	 whether	 these	 increases	 are	 sufficient	 to	 meet	
conservation	goals.	Conde	et	al.	 (2013,	3),	 for	 instance,	 compared	 the	 species	held	 in	 zoos	with	
those	 listed	 on	 the	 IUCN	 Red	 List	 as	 vulnerable,	 endangered,	 or	 critically	 threatened	 (together	












An	earlier	 study	by	Conde	et	al.	 (2011)	 raises	another	 issue	about	 the	 fit	between	conservation	
and	the	composition	of	zoo	collections:	the	classes	of	species	held	in	zoos.		While	one-fifth	to	one-
quarter	of	 IUCN	threatened	and	near-threatened	mammal	species	are	 represented	 in	zoos,	only	
6.2%	of	globally	threatened	amphibian	species	are	represented	(Dawson	et	al.	2015),	even	though	
41%	of	amphibian	species	are	listed	by	the	IUCN	as	threatened	or	extinct	in	the	wild.		Taking	only	
conservation	 value	 into	 account,	 amphibians	 –	 and	 reptiles	 –	 seem	 good	 choices	 for	 zoo	
collections	 (as	 suggested,	 for	 instance,	 by	 the	 Amphibian	 Ark	 project	 –	 see	 Mendelson,	 this	





doubt	 a	 shift	 away	 from	 the	 large	 charismatic	 mammals	 towards	 smaller	 species,	
particularly	 amphibians,	 invertebrates	 and	 some	 species	 of	 fish,	which	 occupy	 less	







The	 issue	 Keulartz	 raises	 about	 reintroduction	 is,	 however,	 complicated.	 	 Reintroductions	 from	
captive	populations	have	not,	to	date,	been	very	successful.		Zoos	have	played	a	direct	role	in	the	
recovery	 and	 reintroduction	 of	 13	 animal	 species	 (though	 this	 number	 is	 contested	 in	 both	
directions;	Balmford	et	al.	2011;	Conde	et	al.	2011a;	Conde	et	al.	2011b;	Hoffmann	et	al.	2010).		
Multiple	studies	have	found	that	reintroductions	with	captive-bred	populations	are	less	successful	
than	reintroductions	with	relocated	wild	populations.	 	For	 instance,	 Jule,	Leaver,	and	Lea	 (2008)	
surveyed	 reintroductions	 of	 46	 carnivore	 species	 and	 found	 that	 48.5%	 of	 the	 reintroduced	
populations	 sourced	 from	 the	 wild,	 and	 only	 19%	 of	 the	 populations	 sourced	 from	 captivity,	
survived	6-18	months	after	release.		
	
A	 further	 inhibiting	 factor	 for	 zoos’	 captive	 breeding	 programs	 is	 that	 many	 populations	 of	








supported	 by	 Regional	 Collection	 Plans,	 but	 moving	 animals	 for	 breeding	 faces	 many	 hurdles	





success	 of	 species	 reintroductions	 and	 the	 purpose	 of	 keeping	 assurance	 populations.	 	 Those	







consider	 the	 resilience	 of	 these	 species	 to	 climate	 change,	 climate	 predictions	 for	 their	 native	
habitats,	and	the	possibility	of	potential	introductions	to	non-native	locations	in	the	future.		If	wild	
reintroduction	 is	 a	 goal,	 but	 successful	 reintroduction	 anywhere	 in	 a	 realistic,	 climate-changed	





beauty,	 or	 charisma	 –	which	might	 contribute	 to	what	 the	AZA	 calls	 “exhibit	 value.”	 	However,	
given	zoos’	own	conservation	goals,	exhibit	value	does	not	by	itself	seem	a	sufficiently	compelling	
reason	for	keeping	animals	in	spaces	that	could	be	occupied	by	those	of	more	direct	conservation	




Alongside	 direct	 conservation,	 zoos’	 collections	 attract	 visitors,	 generate	 resources	 for	 field	
conservation,	 and	 are	 used	 for	 conservation	 education	 (see	 Barongi,	 this	 volume).	 	Without	 an	
income	 stream	 from	 visitors,	 most	 zoos	 can’t	 carry	 out	 direct	 conservation,	 and	 of	 course,	
conservation	education	requires	visitors.		Zoo	collections	must	thus	attract	visitors.	
	
If	 species	 best	 for	 direct	 conservation	 were	 also	 best	 for	 visitor	 preference	 and	 conservation	
education,	 zoos’	 collection	decisions	would	 (in	 these	 respects)	be	 relatively	 simple.	 	And	 in	 fact,	
such	 decisions	 may	 be	 fairly	 simple,	 at	 least	 in	 terms	 of	 what	 can	 be	 gleaned	 from	 current	










It’s	widely	believed,	however,	 that	 charismatic	mammals,	and	species	with	 large	body	sizes,	are	
needed	to	attract	visitors.		This	view	may	have	affected	the	current	composition	of	zoo	collections.		
Frynta	et	al.	 (2010,	2013)	 found	that	people’s	 ranking	of	an	animal’s	beauty,	as	well	as	 its	body	




However,	 it	 has	 been	 difficult	 to	 establish	what	 visitors’	 preferences	 actually	 are	 regarding	 the	
physical	 features	 of	 zoo	 animals.	 	 Balmford	 (2000),	 for	 instance,	 failed	 to	 find	 any	 connection	
between	body	size	and	popularity	among	zoo	visitors,	looking	both	at	his	own	data	and	that	of	4	








On	 the	 other	 hand	 there’s	 some	evidence	 that	mammals	 are	 the	most	 popular	 animals	 kept	 in	
zoos.	Moss	and	Esson	(2010),	 for	 instance,	studied	visitors’	 interest	 in	40	zoo	species	at	Chester	
Zoo	in	the	UK,	spanning	mammals,	birds,	reptiles,	amphibians,	fish,	and	invertebrates,	measuring	
both	the	number	of	visitors	at	each	exhibit	and	the	amount	of	 time	visitors	spent	at	 the	exhibit	
(“holding	 power”).	 	 Mammals	 were	 significantly	 more	 popular	 than	 all	 other	 groups	 on	 both	
measures.		It’s	not	clear	what	implications	this	finding	might	have	(assuming	it	could	be	confirmed	
in	 other	 studies).	 	 It	 might	 mean	 that	 while	 mammals	 are	 most	 popular	 with	 visitors,	 other	
taxonomic	groups	would	be	visited	more,	 if	 fewer	mammals	were	available.	 	Or	 it	might	suggest	
that	 zoos	 should	 keep	 some	 “flagship”	 mammals	 for	 attracting	 visitors	 and	 as	 a	 gateway	 to	
conservation	 education,	 but	 that	 they	 could	 in	 addition	 increase	 collections	 of	 smaller,	 more	
threatened	 individuals	 from	 other	 taxonomic	 groups.	 	 Another	 strategy	 might	 be	 to	 increase	
conservation	 value	 among	 mammal	 holdings	 by	 seeking	 less	 popular	 but	 threatened	 mammal	
species.	 	 Smith	 et	 al.	 (2012),	 for	 instance,	 identify	 183	 candidate	 species	 that	 receive	 very	 few	























suitable	 for	 zoos,	 since	 some	 species	 can’t	 easily	 achieve	 good	welfare	 in	 captivity	 (e.g.,	 forest	




the	value	of	good	animal	welfare	are	 likely	 to	come	 into	conflict,	conservation	values	
should	 always	 take	 priority,	 even	 if	 this	means	 causing	 or	 allowing	 animal	 suffering,	
frustration,	or	restriction	on	natural	behavior.		
b) Conservation	value	primary,	absolute	welfare	side	constraint:	Conservation	value	is	the	
priority	 for	zoos,	but	 it	should	not	be	pursued	 in	cases	where	doing	so	would	 lead	to	
poor	animal	welfare	(so,	for	example,	species	that	do	not	thrive	in	captivity	should	not	
be	kept).	 	Depending	on	what	understanding	of	animal	welfare	 is	adopted,	 such	 side	
constraints	will	be	more	or	less	severe.	
c) Conservation	 value	 and	 animal	 welfare	 commensurable,	 with	 weighing	 of	 values:	
Values	must	be	weighed	to	bring	about	the	best	overall	consequences	in	terms	of	both	
values.	 	 So,	 zoos	 should	 not	 sacrifice	 good	 animal	 welfare	 for	 a	 small	 gain	 in	





















to	 consider	whether	 they	 have	 sufficient	 expertise	 “to	meet	 the	 species’	 basic	 biological	 needs	
(i.e.,	 nutritional,	 medical,	 social,	 etc.)	 as	 related	 to	 maintaining	 and	 propagating	 them	 in	 AZA	




good	welfare	 for	 animals	 before	 acquiring	 them	 (see	 IUCN	2014).	 	 Research	 suggests	 that	 even	
among	 closely	 related	 species,	 some	do	much	better	 than	others	 in	 zoos.	 	 For	 instance,	 among	
raptors,	kestrels	seem	to	do	better	than	sparrowhawks,	especially	in	terms	of	mortality	rates;	and	
among	psittacines,	macaws	do	much	 less	well	 in	terms	of	 feather-plucking	and	breeding	success	
than	lorikeets	(Mason	et	al.	2010).		Given	zoos’	welfare	commitments,	and	the	fact	that	zoos	must	





as	 it	 may	 be	 harder	 to	 meet	 their	 needs.	 	 Martin	 et	 al.	 (2014)	 for	 instance,	 note	 that	 more	
threatened	 species	 existing	 only	 in	 the	wild	were	 larger,	 and	 occupied	more	 land,	 than	 closely	





wild	 habitat	 may	 also	 struggle	 living	 in	 an	 anthropogenic	 captive	 environment,	 and	 for	 similar	
reasons.		This	conclusion	may	at	least	suggest	caution	about	keeping	some	species	endangered	for	
anthropogenic	 reasons	 in	 zoos.	 	 Furthermore,	 since	 the	world	 outside	 the	 zoo	 is	 likely	 to	 come	
under	 increasing	 anthropogenic	 influence,	 reintroductions	 from	 these	 species	 in	 the	 future	 are	
likely	to	be	challenging.		
	










and	 invertebrates	 seem	 ideal	 for	 zoo	 collections:	 they	 focus	 on	 threatened	 species	 needing	
conservation;	they	are	part	of	current	and	successful	reintroduction	programs;	these	species	may	
take	up	less	space	than	large	mammals;	and	they	may	raise	fewer	welfare	problems	because	they	
are	 already	 in	 an	 appropriate	 climate	 and	need	 to	 travel	 less	 far	 to	 be	 reintroduced.	 	 Research	

















• Evidence	 suggests	 that	 holding	 more	 small	 and	 non-mammalian	 species	 would	 not	
discourage	visitors,	but	there	is	also	evidence	that	holding	some	charismatic	mammals	
would	attract	visitors	and	promote	zoos’	conservation	mission.		
• Reintroductions	 from	 zoos	 have	 so	 far	 had	 limited	 success	 and	 climate	 change	 will	
make	 reintroductions	 even	 more	 difficult.	 	 This	 may	 weigh	 against	 assurance	
populations	 and	 suggest	 that	 species	 should	 be	 kept	 for	 reintroductions	 only	 where	
plausible	in	a	climate-changed	world.	
• Where	 species	 cannot	have	good	welfare	 in	 zoos,	 this	 should	normally	 count	 against	
their	inclusion	in	zoo	collections.		Animal	welfare	concerns	should	include	both	positive	
and	 negative	 welfare,	 but	 there	 is	 debate	 about	 the	 relative	 significance	 of	 positive	
welfare	and	whether	to	include	opportunities	for	natural	behavior	as	a	consideration	in	
its	own	right.	
• Zoos	 should	 consider	 expanding	 their	 native	 and	 endemic	 collections	 –	 the	 Arizona-









expand	 their	 collections	 of	 less	 space-intensive,	 local,	 threatened,	 invertebrate	 populations,	
especially	 in	 cases	 where	 animals	 lack	 subjective	 welfare	 (such	 as	 butterflies)	 or	 their	 welfare	
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